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. 38F0 B Broacway Ave,
Budinger Sosiwe 0 sexe

& Associates

GEOTECHNICAL REPORT

T Rudeen Development, LLC cfo Greg JefTerys
Ce! John Konen, Storhaug Engineering
Date;  March 10, 2006

Re: Geotachnical Report, Evaluation of Drainage and Initial Charactenzation for Road Cuts, - Liberty
Lakeview Estates, Liberty Lake, WA (506011}

Scope and Project Description

We understand that you are proposing the construction of a new residential single-family hillside
development on the west side of N Liberty Lake Road, near the intersection of M Liberty Lake Road and
Settler Dirive, as illustrated in the attached Site Map and Vicinity Map, The project site is approximately 23
acres in size

Because of the relatively rocky conditions aercas the site, the project civil engineer, Storhaug Engineering, is
developing drainage plans 1o make best use of subsurface conditions. We understand thal the entrance may
require a 33-foot thick cut o achieve desired grada

You requested geotechnical explorations and analysis addressing drainage, stability assessment of proposed
road cuts, and related earthwork. In order o expedite civil engineering design, this initial report only
addresses subsurface infiltration potential for storm water, as well as initial characterization of road cuts.

Fiehd Explorations

In order to identify subsurface conditions and to provide test sites for in-sitw infiltration tesis, we conducted 8
test pit explorations. The locations of the test pits are shown on the attached Site Plan. We completed the
test pit excavations on the 26" of January 2006 using a Casc 90108 tmckhoe with 2.0-foot wide buckct,
They ranged in depth from 2 10 19 feet. Additionally. 6 exploratory borings were completed at depths
ranging from 20 to 30 feat below ground serface (bgs) using a Longyear 28 air rotary drll rip.

Test pit backfill was replaced with tamping of the track hoe bucket. Conditions encountered are described in
the attached Test Pit Logs. A key, labeled Grdde (o Soif and Rock Descripifons, is also attached

Two test pit infiltration tests were conducted in accordance with Spokane Coanty Guidelines for Storrovater
Merrapement, Appendix I-4.3. One infiliration 25t was conducted in the vicinity of TP 1 and the other in the
vicinity of TP, In the following text they are referred to as the northem lobe (TF |} and southam lobe
(TP4). They were approximately located at the northeast comer and near the cast central propenty line, near
the existing housing development. These two locations were chosen [or their position in topographic low
areas and the likelihood that suitable material for drainage would be encountered with depth. Stabilized flow
rates, head levels, and test pit dimensions are summarized for the two test sites on the attached table, Tose Fit
Iniitration D,

Geotechnical & Envirammental Engineers
Construction Maierials fasting & inspeciion

9/26/06 Staff Report for Public Hearing File # P-06-0001

Faw: 508,535 9553

65



SO0 ! Liberty Lakeview Esiates - Report

Sertln

Ihe gfound surface slopes east at 15-30%, with the steepest terrain generally occurring on the eastem half of
the site. The slopes above the site in the Legacy Hills development are more gradual at approximately 209
or less. According to a topographic plan provided by the project architect, the highest elevation on the site is
in the southwest corner (approximately 2300 ft), about 225 feet higher than the lower porfions on the sastern
boundary near M Liberty Lake Rd, Based on the relatively thin organie leyer at the surface, the site appears
never o have been tilled. The surface is vegelated with a moderste growih of grasses, Ponderosa Pine, brush
and numerous Precambrian metamorphic rock outerops. To the south and east are an existing residertial
development and a city of Liberty Lake water tower. To the east is N Liberty Lake Rd, beyond which is a
golf course and housing developments. To the north s a vacant field.

The geologic conditions on the subject site can generally be characterized by relatively thin overburden
thickness {1.e., 501l cover), relatively shallow depth to Precambrian metamorphic bedrock, and relatively
shallow depth (o grourelwater on the ecastem side of Lhe site. However thers can be significant lateral
variability in subsurface conditions such as from the low-lying lobes underiain by grave! and upland termain
underlain at shallow depth by rock.

Reginnal Geology

The majority of the site is composed of Hauser Lake Gnazies (Precambrian). This material is characterized by
rusty weathering, medium-grained, well banded, foliated, and lincated mylonitic biotite-orthoclase-
plagivclase-guartz gnciss, and schist that contains minor quartzite. Muscovite-biotite schist layers are less
than 1 meter (m) thick and cueanz-feldspar lavers are more than 1 m thick. Bedding or foliation of schist
zones are consistent across large areas of the site, bul other discontinuities, such as joinis and cleavage planes,
are gbundant, variably speced, and variably oriented producing very complex masses of rock with respect 1o
rock mechenics and groundwater Now,

The lobes of lower elevation, where the two infiltration tests were conducted, are compesed of a differemt
geologic group of flood deposited material from the Pleistocene time period. This material is a poorly sorted,
stratified mixmure of gravel, cobbles, boulders, and sand resulting from multiple episodes of catastrophic
outbursts from placier-dammed lakes, such as glacial Lake Missoula which immdaled much of the present
Clark Fork River droinage in Montana and Idaho,

Encountered Conditions

Four distinct materials were sncountered at the site with respect to properties relevant to development of the
preject: 1) SILT, 2) GRAVEL, 3) SILTY SAND, and 4) ROCK, as described further below. The first arcas
of the site explored were two small lobes of ground comprised primanly of floed deposited material, on the
northeastern and southeastern portion of the site, where the land surface elevation is similar to that of ™
Liberty Lake Rd. Conditions encountered beneath these lobes included an approximately | to 2-foot thick
layer of sandy SILT underlain by laminated GRAVEL with thin sand and silt laminations and lenses, toa
depth exceseding 30 feet (this area includes TP 1, 2 & TB 9). Beneath the southeasiern lobe of the sile, at the
hase of the hillside, Precambrian metamorphic ROCK was encountered in TP 4 and 5, beneath the laminated
GRAVEL laver. A few feeteway from the hillside no reck was encountersd in TB | 1. Static groundwater
levels in thess areas rmnged betwesn 23 and 26 fect bes, In TP 3 and TB 10, directly above and to the west of
TP 1 & 2 SILTY SAND was encountered continuousty 10 a depth of 25 feet bgs. The static ground water
level in this area was recorded at approsimately 22 feet bgs.

Beneath other locations explored at the site, a layer of Inose to medium dense. sandy SILT was chserved at
the ground surface undarlain by decomposing and competent Precambrian metamorphic ROCK. Depth to
ROCK wvaries from 0.5 to 1 foot bgs in the borings that encountered this material. In general, the ROCK was
composed of several fzel of very decomposed and soft material, and then became moderately hard and less
decomposed.

[ %]

Budinger & Associates, Inc.
Gevfechnical & Emironmenial Engineers
Constraction Maierials Testing & Inspecrion

9/26/06 Staff Report for Public Hearing File # P-06-0001 66



S6071 1 Liberty Lakeview Esiates - Repory

Below the sandy SILT unit are coarse-grained GRA VEL outburst flood deposits that include sand, cobbles,
and boulders. The GRAVEL layer contains thin interbeds of silt and silty sand. The thickness of the flood
maierials renged from 5 to greater than 20 feet, typically increasing to the east and northeast. The true
thickness in several locations is not known because flood deposits were not completely penetrated. The
conditions of the ood deposits appear to be medium dense 1o dense,

The zrain size analyses show that the percentage passing the # 200 sieve in the minus 3/4 inch fraction of the
flood deposiis is 5 %% or less. The permeability of this stratum s relatively consistent laterally but somewhat
reduced vertically by finer textured laminations and lerses. The estimated permeahility (K) of the GRAVEL
layer ranpes from 20 and 130 inthr. The estimated k-value was calculated from results of field infiltration
tests, as described further in the next section,

Ad five test pit locations, TP 4 through TP 8, ROCK caused refusal below the SILT and GRAVEL at depiths
ranging from 2 to 11 feat.

During the exploration, groundwaler was encountered at three locations bul only one (TB 10) was, above the
low=lying esstern boundary of the site. A1 welter imes of the year or during wetter climatic cycles,
groundwater could be found perched on the ROCK at other locations. A stream, likely intermittant, was
observed at the north end of the project near the area of the thickest proposed cul. The stream 15 in the
vicinity of TP 3 and TB 10, immediately north, and ows east iwowards TP | and N Libenty Lake Road.

Conelusions and Recommendations

The majority of the subject site is unsuitable for infiltration; however, the twi lobes on the castem side of the
site appear 10 be hydraulically connecied 1o Nood deposiis and are capable of receiving sizable volumes of
waler over an extendad pericd of time. Field mnfiltration tests and comelation with laboratory determined
index properties demonsirate that the permeability of the flood deposits qualify the GRAVEL layeras a
permeable target laver for infiltration.

Soil permeability was assessed by visual observations of soil in borings and test pits, laboratory lesting of
grain size distribution, and field infiltration testing in two test pits. The stabilized flow rates in these tests
were 40 and 260 gallons per minute (gpm) in TP 1 and 2, respectively. Drywell infiltration rates were
determinad in accordance with the fafiirarion Rares and Seil Classification Correlation (IRSCC), My 28,
2004 developed by Spokane County and the City of Spokane in conjunction with Budinger & Associates,
Ine., Cummings Geotechnology, Inc., and GeoEngineers. Criteria include safety factors of 1.8 and 1.3 for TP
1 and 2, respectively, resulting in maximum design infiltation rates of 0.2 and 1.5 cf, respectively for Type
B (two barre] deep) drvwells,

We recommend installing three-barrel deep drywells at the northemn site 10 expose as much surface area of
the permeable soil as possible and two-barre] decp drywells in the southem site based upon silly laminations
and lenses as well as bedrock and groundwater boundaries. Furthermore, we recommend a maximum design
outflow rate per drywell of 013 cubic feet per second (cfs) beneath the northern drainage area and 0.80 cfs
beneath the southern area. The maximum total outflow of the drainase areas should not exceed 0.80 cfs
beneath the northern drainage area or 3.2 ¢fs beneath the southern area, which would limit the total number of
chrywells in each aren to 6 and 4, respectively,

We recommend a minimum center-to-center dry well spacing of 40 feet and a minimum of a 4-foot separation
from the base of the drywells 10 bedrock or statie groundwater levels

Groundwater in the arca of TB 10 may have significant impact (0 road cut design as the depth to groundwater
was approximately 22 feet bgs, while current plang are io cut the road to a depth of 33 fzet bgs.

Budinger & Associates, Ine.
Ueatechmical & Evvironmental Engineers
Cewsiruciion Materials Testing & Tnrpection
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S0l ] Liberty Lakeview Estates - Report

Limitations

Services were limited to the exploration, testing, and analysis described herein. This report should not be
used for other purposes. Geotechnical engineering for other civil, environmental, or permitting aspecis of the
project are beyond the scope of this mvolvement. Other limitations are summarized in the attached document
entitled fmporian Information Abow Your Geotechmical Engineering Repori.

We appreciate the opportunity to offer this service, Please call if vou have any questions.

Respectfully Submitted:
BUDINGER & ASS0CIATES, INC.

Ryan Molsee John E. Finnegan, PE
Hydrogeologist Geolechnical Enginger, Principal
Addbessee - b
Ataclmenis

Labowatory Sumrenary

Vierity Map, Figure |

Site Map, Figure 1

Graide 1o Soil & Rock Descriptions, Figars 3

Tegt Pit Logs, Figanes J-1 thra 4-12

Test Pit Infiltraton Dam, Figures 5.1 and 52

Grain Size Dembmion Resuls, Fipre §

Imporan Information Abeu Yo Comechnical Engineering Repon

Budinger & Associates, inc.
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7 'IB VICINITY MAP JOB # S06011
y |
RN\,}- == LIBERTY LAKEVIEW ESTATES DATE : 1/30/06
o : EW RDAD & SETTLER DRIVE
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— b S . SCALE IN FEET
l§| SITE MAP JOB # X06012
l/'_"'\
/N> = LIBERTY LAKEVIEW ESTATES DATE : 1/30/06
ADACTZ_MTELLr Eudingar LIEERWI:YAKELNI“:EE.WWEQ?IGTDN FIGURE 2.
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GUIDE TO SOIL & ROCK DESCRIPTIONS

UNIFIED ATTERBERG LIMITS
SOIL CLASSIFICATION SYSTEM
(USCS) = LIQUID
g n PLASTIC }—M-L.L.-P.L.
a| SOLID
BOULDERS | sL
{i SOLID, OCOMSTANT VOLUME
i:z COBBLES
=k 3 e PLASTICITY CHART
0 e Y ====GRAVEL =====scoa=accs
gg s Lo S e COARSE ; —
? - § i a0 —-—-SAND =R =
, st BN, b =
005 mm*
3 -]
E CLAY A" LINEY* i
9 ] LITE
PEAT CL X
: =
* NOT INCLUDED IN U 5.C.S. i e
=+ SEE PLASTICTTY CHART [:U I s —L !
0 0 30 40 50 &0 W0 [[i1]
LIQUID LIMIT

GUIDE TO 30IL DESCEIPTION MODIFIERS, MOISTURE, AND CONDITION PRESENTED ON LOGS.

MODIFIER ESTIMATED FERCENTAGE OF SAMPLE ~ MOISTURE CONDITION
SUFFIX "LY" OR *Y"........ GREATER THAN 0%  DRY COARSE GRAINED:
BOME i i 21%-45% SLIGHTLY MOIST VERY LOOSE
SMALL AMOUNT .......cocee 8% - 25% VERY MOIST LOOSE
TRACE/OCCASIONAL ......... 0% - 12% SATURATED MEDIUM DENSE
DENSE
5F GROUNDWATER INDICATION DURING DRILLING FINE GWE;ZE LR
W GROUNDWATER INDICATION AFTER DRILLING VERY SOFT
SOFT
SAMPLES MEDIUM
STIFF
A  STANDARD 2" PENETRATION TEST SAMPLER WITH BLOWS PER FOOT e
B 5 SPLIT SPOON SAMPLER WITH BLOWS FPER FOOT ROCK, -
[] DRILLCUTTING SAMPLE MODERATELY HARD
[] suLksamere %grm
[] SHELBYTUBESAMPLE
T DIAMOND CORE RUN WITH % RECOVERY & ROCK QUALITY DESIGNATION
E 4" 0.0, SFLIT SPOON SAMPLER. WITH BLOWS PER FOOT
R REFUSAL OF SAMPLE {50+ BLOWS PER ")

Budinger & Associates, Inc.
Geotechnical & Environmenial Engineers

Construction Materials Testing & Inspection
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TESTPIT1

TRARE S0E001.08) FEIINGER GOT N0

Budinger
& Associates

3820 E. Broadway Ave.
Spakane, WA 00202

Date: 1-28-08
Excavator:  Budinger & Assoc, Inc. Logged by: R. Mols=s
Equipment: Case 80108 track hoe, 24" bucket
Lacation: NE side
Surface: grass and weeds
e [
E 3 B § | §
o Ba g DESCRIPTION o
=1 g” =
(5]
o
MOIEL. O&rk brown SANDY SILT LE
mediurm derss 11
|8 A
g sightly moizL, hghl GRAVEL, 80 Sarll, ocCasienal Bouklers, }n”
brown, medium dense sub-rounded, madium L
| o densa ::ch_'
o
3 b et
5
[ e
il
w
e
19 | I ped wilh thi I f =il b
thi nd i [=
::JTIM il n leyera and lenses of 8 F;:IE
ey
e
=¥
15 1?:1
.“‘3":
| !:i‘::' ]
H: k-
20 no fres groundwaler End of Excavation @ 19 ft |
cheerved
|
[
25 '
a0
35 | . —— =
TEST PIT LOGS FIGURE 4-1

Project: Liberty Lekeview Estates
: Location. N. Liberty Lake Rd, Spokana County, WA
| Number. SOB011
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TESTPIT 2

Date: 1-26-06
Excavator:  Budinger & Agsac | Ine.

L.ocation: ME side
Surface: grass and wesds

Legged by: R. Molsea

Equipment: Case 9010B track hoe 24" bucket

DEFTH
MOISTURE,
COLOR,
COMNINTION

DESCRIPTION

BOIL LOG

Illlslgmry maist, dark — SANDY SILT !
b I

ioht brawn, medum
darse to densa

and sand

15

20 ; | nu fres groundwater
absensed

25

30

3

L GRAVEL,
dry to slightly rrciat, suli-rounded, medum

laminated with thin layers snd lanses of silt

soma Sand, occesional Boulders,

= Pl o =
ot o R

End ol Excavaton @ 18 £

Budinger
& Associates

3820 E. Hroachway A
el | Spokono, WA 22202

TRAME  BIEi11.0F) BUDIMKEERCOT 3M004

|
TEST PIT LOGS FIGURE 4-2

Project Liberty Lakeview Estates
Location: M. Liberty Leks Rd, Spokang Counfty, VWA
Number. 306011
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TESTPIT3
Date; 1=26-05
Excavator:  Budinger & Assoc., Inc Logged by: R Molzea
Egquipment: Case 90108 track hog, 24" bucket
Location: N side
Surface: grass and weeds
-
: 8
E %%% DESCRIPTION g
E o a
0 —
L muest. dark browm, —8ILT R BN |
\oose to medium denea | | SAND, some Sravel fine to medium ]
micest, light Brown, [
madium dense o danse |
= |
|
i
i
| 10 | ‘;
. i
| moist. hight gray, EEND, some Gravel and Cobbles, fine [0 i
i medium dense 1o denze | medium Fﬁ
v M
15 E Eaar
i na fre= groundvealer End of Excavalion @@ 15
| observed
20
25
| 30
5
=
g
.
7l 35
é - Budinger TEST PIT LOGS FIGURE 4-3
= a Project: Liberty Lakeview Estates
i B & Asscciates ol _ rt!"
w IEZ0E. Broachway Ave. Location: M. Liberty Lake Rd, Spokane County, Wa
g il ks, W SR Number S06011
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TESTPIT4

F Date: 1-26-05

Excavator:  Budinger & Assoc., Inc Legged by: R Molses
Eguipment: Case 90108 track hos, 24" bucket

Location: E Central

Surface: grass and weeds

& .
E DESCRIPTION !
2 |
o |

SOIL LW

mast, dark brown,
bt 10 mediam dense

dry 1o slightly maodst, | SaND. some Gravel and Sil
Qrary wilh brown,
medium densa o dense

| Some laminated gravel with thin layers of it
|

shightly moist, brown (o SAND, medium o coarse

orange, logse o

madium densa o
» =oft EISSSCHIET

it End of Excavation @ 111

e~
[=]

it frme groondwatsr
obseryad

ISR ENIRENE SHUEN.

30 | |
=
g : |
A
o]
E 35 | | I |
: Budinger TEST PIT LOGS FIGURE 44
é I & Associates Project: Liberty Lakeview Estates
; F0E. B PR Location: M. Liberty Lake Rd, Spokane County, WA
g s} Spokanc, W 95202 Mumber: £08011
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TESTPITS

Date: 1-26-08
Excavator: Budinger & Assoc., Inc. Logged by: R Maols=s
Equipment: Case 5010E track hoe, 24" hucket
Location: E Central
Surface: grass and weads
j =z
-
z EgE 8
E Bag LESCRIPTICN =
o
2°8 »
1]
moist o wel, dark GILT | [ |
brawn, loaac to medivm 15l TV SAND, medium 1o coarse T
mgist, hight brown, i
medium danse A
s H |
dry, gray, soft Wealbered GNEISS/SCHIST N
na fiee groundwater | End of Excavation @& ft [
obeerved |
I
10 |
|
|
15 |
|
|
20
3 |
25
|
30
: |
i | |
2 | | |
=] 35 | i | |
- Budi ” TEST PIT LOGS FIGURE 4-5
z —
- u Inge Project Libarty Lakeview Estates
2 f« Associates _
8 W SR Broadvwiy Pus. Location: M. Liberty Lake Rd. Spokane County, YA
;[ e Mumber, 508011
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TESTPITE
Data: 1-26-06
Excavator;  Bugingsr & Assee, Ine, Logged by: R Molses
Equipment: Case 8010E track hoe, 24" bucket
Location: Central
Surface: grass and weeds
g &
o=
E §q = DESCRIPTION
W | 20
o | Bog
E 0
o -
——————1 nosl, cark brown, EILT
\ioose o medium denes / | SILTY SAND and weathered gneisalachiel
[ dry ta sighthy maoist, [hitransiticn Tonse)
ightbrowrish groy,  T\GNESS/SCHIST _
S o GGk il TROliL End of Excavation @ 2 N
| ray . soft |
; no fras grnurﬂn-:tar
obeerved
[
10
[ 15 |
1
20
a5
| 5
; {
: [
= [
- i
EL35 ;
: Budi TEST PIT LOGS FIGURE 4-6
3 U |nger | Project Liberty Lakeview Estates
g & Associates ; g 5 County, WA
: . SRR Location: M. Liberly Lake Rd, Spokane County.
E ”——d Spokene, WA 88202 | Numiber; 508011
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TESTPRITT
Date: 1-28-08
Excavator; Budinger & Assoc., Inc. Logged by: R. Molzsee
Equipment: Case 90108 track hoe, 24" bucket
Location: Central
Surface: grass and weeds
: -~ [
I
w =
T | i) | 8
5 | 5as | DESCRISTION =
= | = 1
I_ 23 3
a
1" mitsisk, dark brown, II;—-\SILT =
\nosa bo medum dense | | Weathared GNEISSISCHIST with sand
dry to moksk, graylsh
Erown, eaft -
N free groundwaler End of Excavalion @ 2.5 1
chserved
5
10
|
15_. {
|
! |
20 | |
: I
| [
|
|
25 |
a0
H
-
%\.
£
: Budinces TEST PIT LOGS ~ FIGURE 4-7
s uainge Project Lierly Lakeview Estates
g & Associates T TR
N P | So20E. Eroadway Ave. Location: N. Liberty Lake Rd. Spokane County,
% il | Spocheamie, VWA SEE03

|Hurnbar. 508011
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TESTPIT 8
Date: 1-25-05
Excavator: Budinger & Assoc., Inc. Logged by: R. Molsee
Equipment: Case 90108 frack hoe, 24" bucket
Location: SW corner
Surface: grass and waedis
—
w E
o E
L EE £ DESCRIPTION %
E = g g 2
£0
o — —_ —
mioizt, dark brown, - EILT TT1
\locss 1o medium danse /| SILTY SAND, with wealhered reck :
moigl, grayish brown,
e il ot EREISGELHIST wilh S0me sand o
o : - P
o o s m__ 1 End of Excavation @ 3 1
o fres growndwater
] cisaruad
10 '
|
1
15 |
20 5
i
|
I
i
25 |
|
|
30
E
!
2 x| S |
8 Bl TEST PIT LOGS FIGURE 4-8
;,-l-_ u Inger | Froject: Liberty Lakeview Estates
z & Associates e At onss i : ik
& w 3820 E. Broadway Ave | Location: N. Libarty Lake Rd, Spckane County,
g il | Spokeane, VWA S9R0E iNumbBr: S0601 14
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TEST BORING 8
Date of Boring:2-8-05
Driller: Budinger & Assoc,, Inc. Logged by: R. Molsss
Type of Drill:  Longy=ar 28 Size of hole: 4-1/2" 0.0 air rotary
Location: ME side
Surface: orees and weeds
= [ TESTRESULTS
! o gz E- E I v = ATTRREERG LIMITE
I yDwd e g::' E g i e T
& & d £ E g = DESCRIPTION = | wares CONTENT
g :g E E‘ ! guz = | STANCARDCEL TEST, MARLUE (DSBEMER B
[® EO + B = 8 B | ¥ sruTsenou eeueTRATION BLOWSIET =
0| - = 0 M M 45 B A3 TO 8O
—“In'lum. oark dirowm, | SILT I\...I i i T
| | GRAVELLY SAMND, some Silt, small =
| | slightty mist, light amourt-some Cobhles, necasionzl Boulder. o [y | |
| I brown, medium denae subangular-subroundsd b
&3
% RN
5 | k |
| - [ |
| o
i e | |
I e
0 | @ ' | '
i laminations. and lanses of sil - | |
' - O
| }a | |
| by [ | |
[
= ﬂ 200 [20%) g 0o | |
| . a |
s
! _ P !
iﬂ R (0%) e | i
WWaler was initaly obsarved in SANDY SILT !
matenal AfEr bonng was compets, < Y |
| groundwater level rose (o spproximaiely 23 ] |
| feet bga o,
; 0 '
| |
25 ; & | | !
Bl | - I - =
L saturaied, light brown, | S8NOYT SILT E | |
[ i GRAVELLY SAND, same Sill, smal o [
saluraied, light brovn, amouri-some Cobbles, pecasional Boukder o Y | [
g denas supangular-subrounded B | |
| = | |
Al an b | | .
:'—H R {22%)| l" G | — | i |
e, |=- [:'_-, | |
; I o End of Boring @ 301 [ | [ _
| | |
& | |
g 3 | | | | l
: Budi 'BORING LOGS ~ FIGURE 4-9
2 l 5 ';45 IHQEF Project: Liberly Lakeview Estates
= sOociates ! :
g & By i Loeatizn: M. Libarty Laka Rd, Spokane County, WA
; ”—‘ Spokang, WA 89202 Number SO8011
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TEST BORING 10
Date of Boring:2-14-08
Oriller: Budinger & Assoc., Inc. Logged by: R. Molses
Type of Drill; Longyear 28 Eize of hole: 4-1/2° O.D. air rotary
Location: Marthem
Surface: grass and weeds
--i o TEST REGULTS
= ﬁ 2 ATTEABESILMITE
E méiﬁi ﬁﬂiE | | 8 L —
£ |2 §E§ £ = DESCRIPTION S [ werercontent O
R -Em E 5‘-?§ 1 B | STANGARD PEM TEST, evALUE (DESEAVED) B
ﬁ § o g E | E 3 EPUT SPOCHN FENETRATON, BLOWaM [}
g = = oo O 3 s w g P w0 |
muisl, dark brown, _BILT TTT
"-lem_m_f SILTY SAND, medium la conrse (setursted ol | | | |
MLt red biowm, | appeoximalely 20 feel) |
very densa |
1
8 |
| I
|
|
|
1 |
|
|
|
15 | |
|
|
R (50%) . . | .m+
pbserved wel sand &l approximately 23 bgs, | F=r=r |
aftar boring waa compleled waler lavel wea |
measured af 277 bos i ; | |
|
25 R (30%) ! | l T |
| 1
End of Borng & 251 [ \ | .
; | |
Al 30 ‘ |
g |
5 [
; | |
: | |
% 35 | | I| | -
: Budi 'BORING LOGS FIGURE 4-10
g u Inger Project Liberty Lakeview Estales
9 & Associates .
e 320 ooy Av. Logation: N Liberty Lake Rd, Spokane County, WA
% e} Sackene, Vi 90202 [ Number. S0E011
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TEST BORING 11
Date of Boring2-15-08
Driller: Budinger & Assoc., Inc. Legged by: R. Molsea
Type of Drill:  Longy=ar 28 Size of hole: 4-1/2" 0.0. air ratary
Location: E Cantral
Surface: orass and weeds
[ TEsTmEsuLTs |
;\- 5 - ATTEREERG LMITS
T | § E & i g % 5 E o—_—
£ g akd ; =3 DESCRIPTION = | merERCowENT O
u g Y=t 83z 5 | STANDARDFENTEST. WVALUE DSSERVED,  ©
| EU = = 7 E G | ¥ SPUT SPOON FENETRATICN, BLOWSFT =
i) El 1 0 W o4 51 &) m Ap o |
maisl, brown, Dose 10 SILT, eCcasonal Gravel, Tace Lrganics. i ]!1 | | |
1 mediam dense roots, poorly graded (fins-medium) | | | |
! . | : |
| dry Lo sightly moist, GRAVELLY SAND, small amount-some g | [ |
| orayish brown, very Cobbles, oocasional Boulder, " El | | |
5 | densa subangular-subrourded 5 | |
= [ [
| EERER
| Ia { | |
i :} . I'B | | |
i 3 2 | |
10 | 5.0 | -
P Y
{ | |
i : 35 : | I
! a% . |
15 i B |
| [ laminated gravels with thin layers of silt I GG: [ |
| | 3 | | |
i I |2 | |
ol » .'G. | fo 1o
20 H R (16%) o : = B B
1S [
| = |
'! e || |
o] -0 1
5 1 R | ;: | +ioog
| saturaled no saturated cuftings wera obaaned during L5 1 |
! § boding, howsver afler completion waler lavel - l |
was delecied a1 spporsimalely 25 bgs 55 4 S T [
Pah | |
E =y | |
| ] 1
| ap R (4%) 25 5 S T T _| | pow
4 A E |
x 1 End of Bonng @ 200 | | [
2 | | |
= | | |
El 3 | ﬁ | | | ||
: Biidi BORING LOGS FIGURE 4-11
3 IB & Es ”g%gg Project Liberty Lakeview Estates
= 50CI
2 890 E. B i Location: M. Liberty Lake Rd, Spckane County, WA
g (L — Spokans, WA 09202 Number S08011
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TEST BORING 12
Date of Boring:2-15-08
Driller: Budinger & Assoc . Inc Logged by: R Malsee
Type of Drill: Longyear 28 Size of hole: £-1/2° O D gir rotary
Location: SW corner
Surface: grass and wesds
| —— TEST RESLLTS
; W % ATTEREERG LIMITE
g 828 8| w3 2 o il
| 5E§ = 555 DESCRIPTION o |WeTERCOKTENT O
-S E El = ETAMDULRD FEM TEET, N-VALLE [OBEERVED) [
8 € = gu 8 E TESUT SPOON DEMS TRATION, ALOWEET "1
| = us g |
1] —= 10 0 X &0 5 01 TO B B
—— maiel, brown, [ccsafa o SILTY SAND, oczanonal Graval, brace f | [ [
{ \Hm [= [ TET ) ) | gmﬂ"fj !M-M.l EMM gmd&d AnE-MECPLATY |
I dy. gray, son decomposed GNEISSISCHIST [
| | |
5 I
| 10 | o8 S I T
|
|| |
15 | q | |
i |
|
|| |
[
20 I |
_a maderstaly hard [ :emtm medaratly hard st appreximatly 22 [
2L [
|
| |
25 | | |
:a ne froe grounchwater | [ |
| Tobservad : End of Borng @ 25
; ' |
| | ‘
d | |
Al =0 | | |
gl | | | . l
% i | | .
|
al | ' | ' |
oy i
8 HEREE | |
g Budi | BORING LOGS FIGURE 4-12
Z u IF‘IQEF’ Project: Liberty Lakeview Estates
g & Associates ;
3820 E. Broodway five. Lecation: M. Licerty Lake Rd, Spokane County, VWA
z B Socire, vin 9e202 | Number S060711
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TEST BORING 13

Date of Boring:2-16-06

LISARRNT KD

& Associates

3520 E. Broadvway Ave.
Bockars, WA 99202

Driller: Budinger & Aasoc., Inc, Logged by: R Molses
Type of Drll: Longyear 28 Size of hole: 4-1/2" Q.D. air rotary
Location: Central
Surface: grass and wasds
! TEST RESULTS
ol ATIERBERD LIRTS
g52f]| N i AR
E z 5'5 : £95 DESCRFTION = [masmcomenr 0 _
39 aas STANDARD PEN TEST N-VBLUE(DESEFVED] B
g. %u& E guﬁ % & SPUT SPO0N FENETRATION, SLEMSFET "
= [¥]
a - & 'IDQE:II:'H:IEE'.'IIB{:J!
T shightly mos!, brovwn SILTT SAND, oocasional Gravel, Tace / v
\inose to medium dense | | pies (ools), pogrly graded (ine-medium | |
dr'.i gray with brown decomposed (SNEISSSCHIST |
50
|
[
5 : '
4 o |
‘ |
10 |
modsrately hard GNEISSISCHIST becomes harder at 2 depih
| of approximately 8 bas
i5 |
L
Fa)
|
|
|
a0 |
2 |
| |
25 | |
- no frea groundwater |
Enil of Bonng @@ 29 1 |
g . '
18 | |
g |
E 35 Lt ] |
= Budi BORING LOGS FIGURE 4-13
e uainger Froject: Liberty Lakeview Estates

Location: M. Liberty Lake Rd, Spokane County, WA
Number. S08011
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TEST BORING 14

‘ Date of Baring:2-17-08
Dritler: Budinger & Asscc., Inc. Logged by: R. Molsee
Type of Drill:  Longyear 28 Size of hole: 4-1/2" O.D air rotary
Location: Central
Surface: grass and wesds
o ~ TESTRESULTS
= F ATTEREERG LINITS
- ﬂ Eié g ‘E 'E | g o fp—
| 5155 ;‘E E%E OESCRIPTION :: WATER COMTENT (O
E E a2 E g = = | 5TaNDARD PEM TEST, NVALLE [(OESERVED) B
[ 2 E 8 v 9 Eu 8 B T SPLIT SPOON FEMNETRATION. BLOMWSSFT | |
o | ts | a0 a0 95 40 B0 e 7m0 no
dry, light gray, seh [ wealf@ied (SIS SSCHS T _ !
[ } |
5 [ |
o |
|
[ [
10 | . | |
L T moist, reddish brown, r,_wmw_ i
| 'LITEﬂIJJ.I:IﬂiIlEﬁ—.I' GMNEISSISCHIST
| dry, light gray, N | |
| modgrataby hard | | [
15 | i |
” ' ' ' '
|
| |
B
no TieE prounGwalEr | End of Boring @ 20 1 &
vhserved | |
[ [ i
25
|
[ |
5| |
=| 3o | |
g .
E |
g |
=}
Z
E 35 —— J.._ - & 1 |
: Budi " BORING LOGS FIGURE 4-14
; u In,ger IPrqet:t. Libarty Lakeview Estates
g & Associates _
c 0 E. Broachway Bue _ansnmn: M. Liberty Lake Rd, Spokane County, W4
z P25 spone lia ssio2 | Number: S06011
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S0EHL] TP=1 Test PNt Tnfiluanon Duta

Flgure 5-1
Test Pit Infiltration Data

WL BG5S = water levsl dapth below ground surface (i)
WL Elav = water level slevation (i)

Test Pit #1
Total Depth (f) 100
Surfsce Elevation () 2330
Bottor Elevation (R} 2320
Bottom dimensions IxT
Graval 3 18 10 below grade
Total fiow rate
Det=Time  Time (min al) | igpm| WL BGS WL Elev Head
_ V312006 14 52 oay 272300 1] 0 |
V312006 1457 spof 273830 730 ias0f 30 33270 1o
13172006 1503 1100 73880 Dad] 417 3.2 2358 (K]
173172006 1510 80O 274180 1280 439 30 33570 7.0
22006 1520 28.00 274470 1570 200 3.0 23270 7.0
131/2006 1530 3800 274830 1530: B0 3.0 23270 7.0
1312006 1540 4800 275380 2480 950 3D 2327.0 7.0
1/31/2006 1550 5800 275620 2720 240 33 2387 6er
_ 113172006 1500 B8.00 275840, 3040 _ 320 24 23286 B8
13172006 1510 T8.00 476380 3400 450 32 23788 BB
/312006 15.20 88.00 J7EBT0 3510, 420 31 23350 ED
Fi31/2006 1630 58.00 277240 4340 430 33 23mw 6.5
3112006 1540 108.00 T77RE0 C ABED 3B0 30 23370 R}
1/31/2006 15.50 118.00 278160 260 570 3.0 2327.0 7.0
1/31/2006 1700 128.00 278610| 5610 350 | 23270 7.0
1/31/2006 17.01 12e.00p : 32 2366 2 6B
131/2006 1703 13100 I | aal " awAy 6.7
312006 1705  133.00 . = T 23263 _ 63
1431/2006 1707 135,00 43 23257 5T
131/2006 177.08)  137.00 [ 1 48 23353 &2
1312006 1711 136.00 ’ = B3 Z3AAT| 47
31I2006 1720 448,00 i §.8| 23237 3.2
Avera am @& constant heed
38.8
3 - —_———— — - e- i 0
= = [T, —— . laa
| |I IL & _H"A‘\. I ! ]
::' IJ —— T ; l 1in
] ! I— L ug
ot 208 408 [- sk ] BCC A 1208 -5 )] e i gl k=]
T Jiing
Fifwerer o} Arsocmes, Juc
Crevrechica’ & S mermenny Erpmeers
Comstretion Aleterial Festing & Jagmacton
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S06011 TP-2 Tesk Pit Infiliration Do

Figure 5-2
Test Pit Infiltration Data

Test Pit #2

WL BGS = waler level depth below ground suiface (it
WL Elev = water level elzvation (/)

Total Depth ()
Surface Elevation (#)
Boitom Elavation (fi)
Bottom dimansicrs

12.0
2330
2318

FxT

Cravel 5 lo 12 below grade
Total flow rate

_DatefTime __ Time {min)] melar1 (gal} cum. (gal) igpm) WL BGS WL Elav Head

21212006 10:20 000 279510 0 0 ]
27212006 10:40 20.00 284470 4550 248.0 6.0 23240 6.0
_ 22020061050 3000 267050 7540 2580] 3.7 23243 6.3
2722006 11:00 4000 289770 10260 2720 55 23284 64
2/2/2006 11:10 50,00 292380 12870  261.0| 55 23244 6.4
27212006 11:20 80.00 204920 15410 2540 58| 23244 6.4
2/2/2006 11:30 70.00 207520 18010 2800 55 2324.4 6.4
2/212006 11:40 80.00 300260 20750 2740 5.8 23244 6.4
27212006 11:50 90.00 302870 23380 2610 57| 2324.3 6.3
2/212006 12.00 100.00 305420 25510 2550 57| 23243 6.3,
/220061210 11000 306050 28540 2630) 57 23243 6.3
2/202006 1220 120001 310780 31270, 2730 87 23243 2 63
| 27212006 1222 122.00 7.0 23230, E.Ui
27212006 1223 123.00 80 2820 4.0
2/2/2006 12.26 126,00 ; 8.0/ 23210 30|
2/212006 12:29 129.00 ; 10.0| 23200 2.0
2/212006 1237 137.00 11.0) 23180 1.0

Averaga gpm [ conatani head
2826
= _;Fw[{pu I__ |
|
| |
SN =
. og
o il 1000 1200 110 500 1500
Tiena (nuri)
Beefunger o Aisen s, firc,
(Fecdechmeai o ERvirarmesny ERETRAETS
Construcran Moterials Vestrag & fnspecrion
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Figure 6 - Grain Size Distribution Ramults SIEVE ANALYSIS
£ s .
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il
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i | L | (11 |
| | I i ; i ™ | | |
i} I | 1 Y R i | H B ! ' | |i' | | |
500 00 10 1 0.1 o.01 000
GRAIN SIZE - mm
% COBBLES 9, GRAVEL | ¥ SAND % SILT % CLAY
230 34.0 I 30.0 b
BIEVE PERGENT SPEC. PASS? Soi ription
SIZE | FINER | PERCENT (X=NO)
Gin. | 100 ]
Jin. TE.0 |
1.3 . §L0 i
i, 57, | i
o Attarberyg Limits
mn | PL= L= e
38 in. 4G.0 |
Coefficlents
410 340 I Dgg= 95.6 Dgg= 35.5 Dsg= 11.1
#1 & k] | Ozp= 147 Dyg= 0.512 Dyg= 0.292
Al I7.0 Cy= 121.54 Ce= 0.21
K100 7.0 Classification
# 5.0 UECS= =p.gM AASHTO=
Remarks
[ Sarmpled by Hér A
|
) o specifieation proad ded)
Sample No.: | (05.0054) Source of Sampla:  Onsite Date: 1/27706
Location: Elev./Depth:
BUDINGER | ctew -
& Project: Liberty Lake Estates
ASSOCIATES, INC. | Project No; 506011 Reviewed By: _
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